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© Apparatus for recording and reproducing of a digital video signal. 
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© An apparatus for recording and reproducing a video signal has a recording portion and a reproducing 
portion. The recording portion has an analog-to-digital converter (A/D) for converting analog video signal to 
digital video signal, a wave form data extraction circuit (3) for extracting digital wave form data expressed in 8-bit 
detail and carried in a vertical blanking period of the video signal, and a converter (7) for converting the digital 
wave form data to a quantized wave form data expressed in 2-bit detail. The video signal is recorded on a tape 
together with the quantized wave form data. The reproducing portion has a wave form data selector (17, 18) for 
selecting the quantized wave form data, a counter converter (19) for converting the 2-bit quantized wave form 
data to the original digital wave form data of 8-bit detail, and an adder (24) for adding the digital wave form data 
in a vertical blanking period of the video signal. 
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BACKGROUND OF THE INVENTION 

1. Field of the invention 

5 The present invention relates to an apparatus for recording and reproducing a video signal using a 

device for recording digital video cassette recorder (VCR) and other video signals in a digital format. 

2. Description of the prior art 

w As shown in Fig. 3. a video signal consists of three major components: a vertical synchronization signal, 

vertical blanking period, and the valid video data. The vertical synchronization signal indicates the beginning 
of the image area, and the vertical blanking period is a blank signal area providing the time required for the 
scanning mechanism of the television receiver to reset for scanning the next field after scanning one field is 
completed. The data in this vertical blanking period is therefore not displayed on the television receiver 

is screen. The valid video data includes the normal video signal displayed on the television receiver screen, 
and a horizontal blanking period, which includes the horizontal synchronization signal. 

In a conventional consumer analog VCR, the entire video signal shown in Fig. 3 is recorded to a single 
diagonal track crossing the video tape as shown in Fig. 4. This is to enable the video to be displayed on the 
television receiver by simply restoring the video signal from the tape correctly. Conversely, the party 

20 recording the tape can superimpose information used for other specific purposes during data playback to 
this vertical blanking period. 

Digital VCRs, which record the video signal in a digital format, have also been developed as a means of 
recording and reproducing video images with significantly better image quality than is possible with an 
analog VCR, and to prevent image deterioration through multiple dubbing and editing generations. The 

25 problem with digital video, however, is that the digital signal format significantly increases the amount of 
recorded data compared with analog video. This is because with analog video a single point in the input 
image is recorded to a single point on the tape. With digital video, however, this same single point in the 
input image is recorded to eight points on the video tape, assuming an 8-bit digital encoding format. 

This increase in tape consumption greatly increases the operating cost, and causes cassette storage 

30 problems because of the larger cassette size. These problems are particularly problematic in digital VCRs 
for consumer use. In addition, the increase in tape consumption significantly impairs the practical utility of 
the VCR. To reduce tape consumption in digital VCRs for consumer use, the amount of recorded data is 
actually reduced by eliminating the vertical and horizontal blanking periods, which are not essential to 
image reproduction, and by removing redundant image components by means of so-called "high efficiency 

35 encoding" technologies. 

For example, in an NTSC signal, the valid video data accounts for approximately 80% of the total 
signal. By simply eliminating the blanking period, total tape consumption can therefore be reduced 
approximately 20%. It is to be noted that while only valid video data is recorded in a digital VCR, the 
horizontal synchronization signal, video synchronization signal, and horizontal and vertical blanking periods 

40 required for normal video signal playback are output by a separate means during video reproduction. In 
digital VCRs in which all processing is digital, this additional processing is simple and imposes no 
meaningful overhead. 

An error correction signal is also recorded with the video and audio signals in a digital VCR in order to 
correct signal errors during playback. Because this error correction signal also increases the amount of 

45 information recorded, total tape consumption is further increased. In a consumer digital VCR, it has been 
impossible to record the video signal blanking period to tape because of the need to record essential 
information such as the error correction signal, and the need to prevent any further increase in total tape 
consumption- 
All apparently extraneous information is therefore removed from the signal recorded in a conventional 

so digital VCR for consumer use, thereby overcoming the increase in tape consumption that would be fatal to 
widespread consumer acceptance. Unfortunately, this approach introduces the following major problems. 

While the vertical blanking period has no specific value for the video information because it is not 
displayed on screen, it is extremely valuable for practical VCR control, video signal adjustment, and other 
complementary applications. For example, in a component signal VCR in which the luminance signal and 

55 two color difference signals are separately input and output, the signals are converted to analog signals 
when output to the television receiver even in VCRs in which all recording and signal processing is digitally 
processed. The signals are then processed by separate analog circuits. 
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The audio signal and error correction signal are recorded to the AUDIO period. The normal video data is 
recorded to the VIDEO period, which may also include character data and the wave form data superim- 
posed to the vertical blanking period, and error correction signals for the data recorded to the VIDEO 
period. A time code, program start, and/or other information for data searching is recorded to the INDEX 
5 period. 

In a digital VCR for consumer use (a "consumer VCR" below), a normal video signal may record the 
video information for one frame using ten tracks, for example. In general, 10,000 - 15,000 bytes are 
recorded to one track in a consumer VCR. 

The structure of the VIDEO period described above is also shown in detail in Fig. 5. The VIDEO period 

w comprises 149 small blocks in which the first two blocks are for the first and second video auxiliary areas 
VA1 and VA2. Then follows 135 blocks for the video data. After the video data, the 138th block which is for 
tfie third video auxiliary area VA3 and error check blocks are provided. Each block is 90-bytes long, of 
which the first five bytes are for identifying the starting position of each block and for holding a block 
number data, the last eight blocks are for parity check data, and intervening 77 bytes are for storing data. 

;5 The video auxiliary blocks VA1, VA2 and VA3 are used for storing control data, wave form data and 
character data, so that a 231 byte area (= 77 X 3) is provided for control, character and wave form data. 
According to the embodiment disclosed herein, it is assumed that the video auxiliary blocks VA1 , VA2 and 
VA3 are allocated to control data, wave form data and character data, respectively. 

An example of the character data is a teletext data which is superimposed in a certain area in the 

20 vertical blanking period in the broadcasted television signal. 

An example of the wave form data is a pulse wave form data expressing the ON/OFF state such as for 
controlling the delay time adjustment, and is also superimposed in a certain area in the vertical blanking 
period. Here, the ON state may be expressed by a pulse having a level equal to white level (254), and the 
OFF state may be expressed by a flat level equal to black level (1). In this case, it is also necessary to 

25 determine whether the ON/OFF state wave form added to the vertical blanking period is a wave form 
superimposed for a particular purpose or not. As a result, the superimposed wave form data is quantized to 
2-bit data (vi , vo). In effect, one sample of the wave form data superimposed to the vertical blanking period 
is expressed by 2 bits (v t , v 0 ) in the present invention, resulting in four levels as shown in Table 1. 

30 Table 1 



(vi . vo) (2 bit) 


Level No. 


Superimposed level (8-bit value) 


(0. 0) 


0 


Black (1) 


(0. 1) 


1 


Gray (128) 


0.0) 


2 


White (254) 


(1. 1) 


3 


Synchronization level (*) 



40 Note: 

indicates no corresponding value. 



Superimposition wave level 0 is the black level corresponding to a normal black video signal. The black 
level is normally the lowest signal level in a digital video signal. Level 2 is the white signal level, 
corresponding to a signal value of 255 for an 8-bit video signal wherein black is 0. It is to be noted that 
some 8-bit digital video signal systems define the minimum signal level as 1 and the maximum signal level 
as 254. As a result, if the present invention is applied in such an 8-bit digital video signal system, black is 1 
and white is 254. 

Level 1 in Table 1 corresponds to an intermediate level between black and white. In an 8-bit video 
signal system, this level value is 128. Level 4 is the synchronization pulse level. This level is used when it is 
necessary to determine whether the wave form superimposed to the vertical blanking period is a product of 
this invention or not. 

It is to be noted that this synchronization level is the same level as the normal horizontal synchroniza- 
tion signal. In a normal digital VCR. analog/digital conversion is applied only to signal levels greater than 
black, and the synchronization level is not subject to A/D conversion. There is therefore no value expressing 
the synchronization level, and the synchronization level is processed separately to the video signal during 
signal reproduction in a digital VCR. The synchronization level of the present invention can therefore be 
similarly reproduced using the same processing circuits with no problems. 
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Table 2 





Bit position 


Data 


Meaning 


5 


b7 


0 


Wave not superimposed 






1 


Wave superimposed 




b6 


0 


Tv = 14T 


10 




1 


Tv = IT 




b5 r b4 


00 


Luminance (Y) 






01 


Color difference 


(R-Y) 


15 




10 


Color difference 


(B-Y) 






11 


Luminance (Y) & color dif- 
ference (R-Y/B-Y) 


20 


b3,b2,bl,b0 


0000 


Superimpose on 10 
H-sync periods 


and 272 






0001 


" 11 and 


273 








0010 


12 and 


274 




25 




0011 


" 13 and 


275 


!• 






0100 


14 and 


276 


it 






0101 


15 and 


277 




30 




0110 


16 and 


278 








0111 


" 17 and 


279 


«t 






1000 


18 and 


280 


it 


35 




1001 


" 19 and 


281 


it 






1010 


20 and 


282 


i* 






1011 


" 21 and 


283 




40 




1100 


" 2 2 and 


284 








1101 


Not used 






1110 


Not used 


45 




1111 


Not used 



The meaning of each bit in the information data is shown in Table 2. Of the eight bit data, (b7 b6 b5 b4 
b3 b2 b1 bO) in Table 2. the most significant bit is bit b7, and the least significant bit is bit bO. Bit b7 is the 

so bit for controlling wave superim position, and is required when there is no wave form data or when there is 
wave form data but there is no wave superim position. Bit b6 is for indicating the sampling interval of the 
wave form data. Time T is approximately 70 nsec (= 1/13.5 MHz), and is equal to the sampling interval for 
the video signal luminance component. This sampling frequency (= 13.5 MHz) is found in all normal digital 
VCRs, and can be generated with no practical problems. In Table 2, Tv = 14T indicates that the 

55 superimposition wave sampling frequency is 1 4 X T = approx. 1 usee. 

Bits b5 and b4 indicate the type of wave superimposition. Bits b3, b2, b1 and bO are for specifying the 
horizontal synchronization periods in the vertical blanking period of wave superimposition. 
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Thus, for example, when bits b5 and b4 are mu ^ u u 
superimposed in the 12 and 274 H-svnc npriol L W " b ' tS b3 " b0 are (00,0 >' the ™e form 
Because it is not necessary to chanoe rh! f 6 US * d f ° r con,rol,in 9 the color difference (R-yT 

wave ,s superimposed to ^ eT T ^ « ** «*° «* Sa ™ 

used in an NTSC signal because there are not ^ o^ oe oh ^ S ° me numbers are no < 

In the case of the PAL sionai f™ m ,I ? hori2ontal periods m the vertical blanking period 

expressed with Jus t 4 b • ts b ^Te T^Z ^ a " ^^-'a. periods cannot be 

However, it is not necessary TwS hITI J 6 ?°: ,ZOn,al P eriod * in the vertical blanking period 
Problems with the ^ M ' here are "> P^d 

PAL format is shown in Tab.e 3. The on, diffe 1 ce between T ^ The W3Ve ,0rm data •* *• 
is the correspondence between bits b3 bO Z L . * ™* the NTSC data shown <" Table 2 

«on S are the same, including the samplng 1™, £ ^ M °« har SpeCi,ica " 
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Table 3 



5 


Bit position 


Data 


Meaning 




b7 


0 


Wave 


not 


superimposed 






1 


Wave 


superimposed 




JO 


uo 


n 

u 


Tv = 


14T 










1 


Tv = 


IT 










b5,b4 


00 


Luminance (Y) 


15 




01 


Color 


difference 


(R-Y) 






10 


Color 


difference 


(B-Y) 






11 


Luminance (Y) & color dif- 
ference (R-Y/B-Y) 


20 


b3 . b2 .bl . bO 


0000 


Superimpose on 6 
H-sync periods 


and 319 






0001 


ii 


7 


and 


320 


it 


25 




0010 


it 


8 


and 


321 


it 






0011 


it 


9 


and 


322 


ii 






0100 


ti 


10 


and 


323 


tt 


30 




0101 


it 


11 


and 


324 


it 






0110 


it 


12 


and 


325 


it 






0111 


it 


13 


and 


326 


it 


35 




1000 


tt 


14 


and 


327 


it 






1001 


ii 


15 


and 


328 


•t 






1010 


it 


16 


and 


329 


tt 


40 




1011 


tt 


17 


and 


330 


tt 






1100 


•t 


18 


and 


331 


it 






1101 


ii 


19 


and 


332 


it 


45 




1110 


•t 


20 


and 


333 








1111 


ii 


21 


and 


334 


it 



so However, in most cases it is not necessary for the wave superimposed to the vertical blanking period in 
a digital VCR to be different in each video frame. For example, it is easy to conceive of cases in which a 
single wave is sufficient throughout a single television program recorded with digital VCR. In such cases, 
the same wave form data is recorded to all ten tracks comprising one frame, and it is also possible to 
change the wave form data each frame. 

55 In this case, if the horizontal period number H of the superimposed wave and the superimposed wave 
form data are obtained once, and this wave is superimposed to the horizontal period H. the same wave is 
superimposed to horizontal period H in each frame until this horizontal period number H and the 
superimposed wave form data are next obtained. As a result, a significant margin in the processing speed is 
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75 



20 



25 



, c n^rimoosed wave normally executed every track can be 
obtained because data processing of the supenmposed 

processed just once per frame. TSC fofmat it is necessary to change the 

,n addition, while there are ten tracks pe r frame " < format when track unit processing .s 

process.ng unit for wave superimpos.t ™*~°*TeT*e PAL tormat. It is also necessary to avo.d the 
required because there are twelve tracks per fra jne £ * l0 w- P riced digital VCBs for wh.ch cost 

additional overhead caused by such J^"^^" the same wave form data and informal to 
reductions are essential. In such cases .t s m and infor mation each frame, 

each track of a single frame, and change the wave J» rm a « and reproducing the track pattern of F.g. 

^ An apparatus according to the present T™^,^*^ is'described be.ow w.th reference to 
5 and for superimposing the wave form on «^ vertical Wan g p reproduC ing port.on. 

Figs 1 and 2 in which Fig. 1 shows the record.ng f^*™^ includes a synC separation circu.t 1 for 

9 Referring to Fig. 1. the recording po rJon^M* ' J^Z^ ** * 
separating H-sync and V-sync pulses from the analog ^ v.deo g analoCr to-digital converter Art) .n wh.ch the 
?o P a VCR'contro. 10. The analog s-g^a -s ajo ,npu tt. ^ Qf character extractlon Clfcult 

analoo. video signal is converted, e.g., to 8-b.t a.g.w 

2 wave extraction circuit 3 and video P* 0 / 8 ^ data sucn as teletext data superimposed in the 

2 - ,n the character extraction te ^ * * ' 

^coT^^^ superimposed in the vertica, ^ 

jxzz^^™<^~ is app,ied to 3 ,evel converter 7 

data Som ci?cuit 3 have a maximum level expressed i ,n n*,ts ^ data ^ wav9 form data are 

2£n£. Furthermore, according to the present ™^*°*?£ tet data and quantized wave form data 
converted, respectively, in converters 6 and /.to q explained in the above example. 

30 blocks as shown in Fig. 5. includes an audio processor 5 which receives A/O 

The recording portion of the apparatus urther -ncludes an P 8 js ded 

- ^r;^° ss - > vc* — ........ «— 

5,e timing for aligning the various data 'Woe*- 6 and 7 m gathe red and aligned according 

Thus, in the recording processor 8. data ^J»£?' disclose d herein, it is assumed that the VCR 
to the format shown in Fig. 5. "^J^^^jSm* bfock VA1. quantized 2-bit wave form 

f°"" ate in Fia 5 is produced from recording processor 8 is recordec I along 

The data aligned in a manner shown .n ^ M , , lied to the mechan.sm 9 from VCR 

tracks on a recording tape by a ^.^^^^^rJL^a heads. 

contro. 10 contro.s the speed of rotaton ° ^^^^ent No. 053.098 issued to Heinz et a... wh.ch 

A detail of recording processor 8 is d.sclosed .n u 
is incorporated herein by reference. apparatus includes a tape servo mechan.sm 11 tor 

Referring to Fig. 2. the reproducing porfon introduced during the reproducing 

Brz '^r^^pSx srrs ~ « — - . — — — - 
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receiving video signals in a bit rate reduction format. In this case, it is also necessary to transmit the wave 
form data according to the present invention. 

The audio blocks from the audio block selector 13 are applied to an audio signal reproducer 14, and in 
turn to an digital-to-analog converter D'A and further to an audio playback circuit (not shown). 
5 The video blocks from the video block selector 15 are applied to a video signal reproducer 16 and 

further to a multiplexer 24. 

The video auxiliary blocks VA1, VA2 and VA3 from the aux block selector 17 are applied to control data 
selector 22, wave form data selector 18 and character data selector 20, respectively. 

The quantized wave form data from wave form wave data selector 18 is applied to a level converter 19 

w which converts quantized 2-bit data to original 8-bit wave form data according to Table 1, i.e., to the level of 
the video data. In other words, the conversion carried out in level converter 19 is the opposite conversion to 
the conversion carried out in level converter 7. 

Similarly, the quantized character data from character data selector 20 is applied to a level converter 21 
for the conversion from quantized 2-bit data to 8-bit character data according to Table 1 . 

is According to the present invention, the quantized character data from selector 20 and the quantized 
wave form data from selector 18 have a maximum level expressed in m-bits, such as 2-bits as explained in 
the above example, and the character data and the wave form data after the level converters 21 and 19, 
respectively, are returned back to original character data and original wave form data having a maximum 
level expressed in n-bits, such as 8-bits as explained in the above example. 

20 Thus, the three levels other than the synchronization level are converted to the corresponding video 
level based on the 2 bits/sample wave form data reproduced from the tape. A synchronization level 
generating signal specifying the synchronization level is output for the synchronization level. In the case of 
character data, for example, character data values of 0 and 1 are converted to black and white video signal 
levels, respectively. It is assumed here that character data is recorded to tape in a binary format 

25 The playback signal for the ITI period is input to a tracking controller which has a sync generator 26 
and is used for precise tracking control. The control data from control data selector 22, as well as the index 
data, is input to the VCR controller 23, and is used for VCR control, including tape forwarding and stopping, 
during search modes, for example. 

The video data from the video signal reproducer 16, the wave form data from the level converter 19, 

30 and the character data from the level converter 21 are applied to a multiplexer 24 which inserts the vertical 
blanking periods by the control of select control 27 and superimposes the wave form data to the vertical 
blanking period of the playback video signal, such as for the luminance component. Also, the character data 
are superimposed to the vertical blanking period. Furthermore, in multiplexer 24, the synchronization levels 
are added to the video signal after wave superimposition based on the normal synchronization signal 

35 generator pulse output from the video reproducer 16. The synchronization level is outputted from the level 
converter 19. 

The signal from the multiplexer 24 including such as the vertical blanking waves and the two color 
difference signals are applied to a digital-to-analog converter D/A and further input to the delay time adjuster 
25. 

40 The delay time adjuster 25 obtains for each of the two color difference signals, a delay time which is a 
difference between color difference signal and the rise of the luminance signal. The delay time is made 
equal to the earliest signal, and then outputs the respective time differences to coincide the luminance and 
color signals, thus automatically adjusting the luminance and two color difference signals for a single point 
on screen to virtually the same position. 

45 The present invention can thus adjust the delay time of the analog outputs of the component video 
signal, a major problem in conventional digital VCRs. rt is to be noted that this function demonstrates only 
one effect of the invention, and many other benefits are also obtained. 

It is to be noted that while this embodiment has been described with reference to an analog video 
signal, it is also necessary to add character data and wave form data to the normal video data in the case of 

so digital inputs and outputs for transmission. If the wave form data according to the present invention cannot 
be transmitted with a digital interface, this will be a result of the following problems. It is assumed below 
that the wave form data was recorded through an analog interface, and this wave form data includes, for 
example, the delay time information for the luminance signal and color signals. 

If just the video signal is then transmitted through a digital interface, the delay time information for the 

55 luminance signal and color signals included in the video signal will be lost, and the problems inherent in the 
conventional digital VCR addressed by the present invention cannot be resolved. In addition, because it is 
easily conceivable that all VCRs will not have a digital interface, video signal transmission can be expected 
to continue through analog interfaces for some time in the future. 
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Second Embodiment 

™ a 'l thiS e f mb0dim j ent ; c °Py enable information and number of copies limit information is superimposed to 
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9 TnT 11 M V3lUeS (B2 ' 83 ' B4> " ( °- ^ the video si 9" al ^three times 

f' 9n « ' nPUt ,0 the Vid6 ° input terminal 118 < R 9- 6 > is to the copy ntmbTdata 
extraction ojeurt 119 whereby the copy enable data, as well as L data indicating me numte TcopK 
already made, supenmposed to one horizontal period of the vertical blanking pi™ is ^acl The 
extracted information is input to the level converter ,20, which is similar to the SZ^7 Merited 

T£££££ rT 1 • Th : quan,ized copy number da,a is applied to a 252 

copX t is noL^tT 9 1 COntr0 " er RC ° UtPUtS 3 C ° ntr0 ' ^ either """P- « disabling 
?2X£S5 ^TJ^T" * * " ** * audi0 P — ' 

If copying is enabled, i.e.. Bl = 0. and the number of copies (B2. B3 B4) ( = N) is less than th« 

me renewed bits (Bl. B2, B3, B4) are recorded to magnetic tape 123 

inoMfTi^^^ 0 "' ^ P ' aybaCk Signa ' re P roduc <* ^ the magnetic head for reproduction ,24 is first 
Zl l r ? Pr0d K UC6r 125 ,0f COfreC,i ° n ° f errorS duri "9 *• reprcXction pnxess S 

^^"f^rs r num ^ d f se,ection circuit 129 «* se, ^ na » <£Z£ 

black > wSl; ! ; ; ~ quant,zed data is converted ,o me ^ ^ ( o -> 

^ a ' 1- f } L SVel C ° nVerter 126 - ln addition ' ,ne ^production signal is restored to video 

and audio signals by the reproducer ,25. Note mat the reproducer 125 fcrther has the ^21^ 
12. audio reproducer ,4, and video reproducer ,6 shown in Fig 2 Processor 
It is to be noted that the magnetic head for recording ,22 and the magnetic head for reproduction 124 
are herein separated for ease of description, but a single magnetic head is commonly >Z ?£ £1 

^2£S£? ** * e present invention does TOt r ^ -~ ^rheit 

In the wave adder ,27, the (Bl. B2, B3. B4) bite converted to the video level (i e the (B, B2 B3 B4> 

t0 ° ' 0r ^ " nd 1 ,0f Whit6) input fr0m ^ '26 areCSooSd^o toe 

^ ^ 9 ^ ° f the r8St0red Vide ° si 9 nal - 7,16 resutt " *. superimrxsitjcTp^sfis men 

ot cop es ( N + 1) of me reproduced v,deo signal is expressed by the superimposed bite (B2 B3 B4) 
« he copy enable bit B, is , and me number of copies limit information B2 - B4 is greater mi or 

Mrl° 7 V3lUe ' rSCOrdin9 COntr ° ,,ef RC 9enerateS *• °™ W*™ ^"^Sl^Z 
121 receiving me copy prohibit signal stops all copying operations. | is thus possible to limit the S?S 
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copies possible with an analog video input/output in a VCR using the present invention. 

It is to be noted that copy enable and copy number information is used as the copy information in this 
embodiment by way of example, but this embodiment shall not be so limited. For example, if it is assumed 
that the position to which this copy information is superimposed (any horizontal synchronization period in 
5 the vertical blanking period) is any selected position, the superimposed information must include, in addition 
to the copy information, a marker indicating that the superimposed information is the copy information. 

In other words, a specific bit pattern of M bits is superimposed as the marker, and the copy information 
(Bl, B2, B3, B4) is then superimposed. This marker is thus first detected before the process extracting the 
copy information starts. This marker detection can be easily achieved in the copy number data extraction 
io circuit 119 (Fig. 6). However, the marker information does not need to be recorded to tape because it is 
already known. A function for superimposing this marker before superimposing the copy information during 
data reproduction must be provided in the level converter 126 (Fig. 6). 

Bits (B2, B3, B4) are also described as the copy number information in this embodiment, but it is not 
necessary to use three bits to express the copy number information. Any required number of bits can be 
75 assigned as appropriate for the system. It is also possible to assign one bit as the copy enable information, 
the number of copies as bit A, and the copy limit information as bit C, and to enable copying until copy 
number A is equal to or greater than copy limit C. In this case, bits 1, A, and C are recorded to tape. 

Finally, the invention described above is not limited to recording to a magnetic tape medium, and can 
be used with equal effectiveness in an optical disk or other digital video signal recording and reproducing 
20 apparatus. 

The invention being thus described, it will be obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the art are intended to be included within the scope of 
the following claims. 

25 

Claims 

1. An apparatus for recording and reproducing a video signal comprising: 

(I) recording arrangement comprising: 

30 analog-to-digital conversion means (A/D) for converting analog video signal to digital video 

signal; 

wave form data extraction means (3) for extracting digital wave form data carried in a vertical 
blanking period of said video signal, said digital wave form data having a maximum level expressed 
in n-bits; 

35 first conversion means (7) for converting said digital wave form data to a quantized wave form 

data having a maximum level expressed in m-bits. in which m is not greater than n; and 

recording processing means (8, 9) for recording video signal together with said quantized wave 
form data on a recording medium in a predetermined format; and 

(II) reproducing arrangement comprising: 

40 reproducing processing means (11, 12) for reproducing said video signal from said recording 

medium; 

wave form data selecting means (17. 18) for selecting said quantized wave form data: 

first counter conversion means (19) for converting said quantized wave form data of m-bits to 

said digital wave form data of n-bits; and 
45 adder means (24) for adding said digital wave form data in a vertical blanking period of said 

video signal. 

2. An apparatus as claimed in Claim 1, further comprising a delay time adjustment means (25) for 
adjusting delay time of various wave form data. 

50 

3. An apparatus as claimed in Claim 1 , wherein said recording arrangement further comprises: 

character data extraction means (2) for extracting digital character data carried in a vertical blanking 
period of said video signal, said digital character data having a maximum level expressed in n-bits; and 

second conversion means (6) for converting said digital character data to a quantized character 
55 data having a maximum level expressed in m-bits, in which m is less than n; 
and wherein said reproducing arrangement further comprises: 

character data selecting means (17, 20) for selecting said quantized character data: and 

second counter conversion means (21) for converting said quantized character data of m-bits to 
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5. 

15 

6. 



said digital character data of n-bits. 

An appals as claimed ,n Cla,m 1. -ere.n ^ — ^ 
copy number data extraction mean . (119) J°< J^cops, n * mbe r data having a max.mum level 
vertical blanking period of said video s.gnal, said d.gita 

expressed in n-bits; and said tal copy numbe r data to a quanfzed copy 

third conversion ™ans (120) ,~ ? ln m -bits. in which m is .ess than n. 

S^S^S^^ qua nti Z ed co Py number data: and 

S ST STKS^ - — - n-er data - m-b,ts 

said diaital copy number data of n-bits. 

r j— - — - - — - — - ~- " ,a is 

An aooaratus for reproducing a digital view y 

appaJatus comprising: {of reproducing said video signa. from a recording med.um. 

first counter conversion means (19) for conve y 



signal. 
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© Apparatus for recording and reproducing of a 

© An apparatus for recording and reproducing a 
PO video signal has a recording portion and a reproduc- 
^ ing portion. The recording portion has an analog-to- 
^ digital converter (A/D) for converting analog video 
0> signal to digital video signal, a wave form data 
GO extraction circuit (3) for extracting digital wave form 
^ data expressed in 8-bit detail and carried in a verti- 
cal blanking period of the video signal, and a con- 
verter (7) for converting the digital wave form data to 
O a quantized wave form data expressed in 2-bit detail. 
t% The video signal is recorded on a tape together with 
IU the quantized wave form data. The reproducing por- 
tion has a wave form data selector (17, 18) for 
selecting the quantized wave form data, a counter 



digital video signal. 

converter (19) for converting the 2-bit quantized 
wave form data to the original digital wave form data 
of 8-bit detail, and an adder (24) for adding the 
digital wave form data in a vertical blanking period of 
the video signal. 
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